A study of in vitro and in vivo morphological changes of ependymal cells induced by galactocerebrosides.
Ependymal cells in culture and in vivo were treated with mixture of galactocerebrosides. Galactocerebroside is the major glycolipid of myelin and in demyelinating diseases is found in cerebrospinal fluid. Morphological changes induced by this treatment were examined by microscopy at both optical and ultrastructural levels. In vitro, cilia, microvilli, and junctions between the cells disappeared, processes containing intermediate filaments developed, and the cells lost characteristics typical of ependymal cells and became more astrocyte-like. As shown by vital staining with a fluorescent compound and by nuclear incorporation of bromodeoxyuridine, cells did not proliferate during the period of galactocerebroside treatment and the morphological transformation was restricted to the ependymal cells. In contrast, asialoganglioside-GM1 and sulfatides had no effect on ependymal cell morphology. Some of the in vitro observations could be reproduced in vivo. Junctions between ependymal cells disappeared and intercellular spaces appeared between these cells and the cerebral parenchyma at the basolateral side of the ependymal layer. At the apical side, morphological modifications of junctions and cilia were less evident. As these experimental conditions resemble those existing during demyelination the morphological changes described may account for perturbations of the physiological functions of the ependymal cell.